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$\alpha$ $k$ . $k$
.
$p_{-1}=1$ , $p_{0}=a_{0}$ , $p_{k}=a_{k}p_{k-1}+pk-2$ ,
$q_{-1}=0$ , $q_{0}=1$ , $q_{k}=a_{k}q_{k-}1+qk-2$ .
, $p_{k}$ .
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2 2
$\alpha$ 2 . , $D,$ $P,$ $Q$ :
$\alpha=\frac{P+\sqrt{D}}{Q}$ , (4)
$Q|D-P^{2}$ . (5)
, (4) . (5) , $DQ^{2}$ ,
$P|Q|,$ $Q|Q|$ $D,$ $P,$ $Q$ .
$P_{0}=P,$ $Q_{0}=Q$ . , , $\{P_{k}\}_{k\geq}0$ ,
$\{Q_{k}\}_{k\geq 0}$ , $\{a_{k}\}_{k\geq 0}$ .
$a_{k}= \lfloor\frac{P_{k}+\sqrt{D}}{Q_{k}}\rfloor$ , $P_{k+}1=akQk-Pk$ , $Q_{k+1}= \frac{D-P_{k+1^{2}}}{Q_{k}}.\cdot$ (6)
, $\alpha$ . , :
$\alpha=a0+\frac{1|}{|a_{1}}+\frac{1|}{|a_{2}}+\cdots$ .
, $\{P_{k}\}_{k\geq}0,$ $\{Q_{k}\}_{k\geq 0}$ . (5)
.
2 , Lagrange




$\bullet$ (2 ) .
$\bullet$ 2 .
$\bullet$ 2 2 . ,
$D$ , $X^{2}-DY^{2}=N$ , $D$
$Pk/q_{k}$ , :
$p_{k^{2}}-Dqk^{2}=(-1)^{k+1}Qk+1$ . (7)






Lagrange – , 2 .
.
3.1




$P,$ $Q$ , $\mathbb{Q}(\alpha)$ $\omega$ . , (5)
$Q|N(P+\omega)$ (9)
. , $N$ $\mathbb{Q}(\alpha)/\mathbb{Q}$ . (9) ,
$PQ,$ $Q^{2},$ $Q\omega$ $P,$ $Q,$ $\omega$ .
$P_{0}:=P,$ $Q_{\mathit{0}:}=Q$ . , $\{P_{k}\}_{k\geq 0},$ $\{Q_{k}\}_{k\geq 0},$ $\{a_{k}\}_{k}\geq 0$ :
$a_{k}= \lfloor\frac{P_{k}+\omega}{Q_{k}}\rfloor$ , $P_{k+1}=a_{k}Qk-Pk-$ Tr(cp) , $Q_{k+1}=- \frac{N(P_{k}+\omega)}{Q_{k}}$ . (10)










$P^{(0)},$ $P^{(1}$ ), $Q$ , $\mathbb{Q}(\alpha)$ $\omega$ . , (5)
$Q|N(P^{(0)(1)}+P\omega)$ (12)
. , $P^{(0)}Q,$ $Q^{2},$ $Q\omega$ $P^{(0)},$ $Q,$ $\omega$
.
$P_{0}^{(j)}:=P^{(j)},$ $Q_{0}:=Q$ . , $\{P_{k}\}_{k\geq 0}(j)j=0,1,$ $\{Q_{k}\}_{k\geq 0},$ $\{a_{k}\}_{k}\geq 0$
:
$a_{k}= \lfloor\frac{P_{k}^{(0)}+P_{k}^{(1)}\omega}{Q_{k}}\rfloor$ , (13)
$P_{k+1}^{(0)}=a_{k}Q_{k}-P_{k}(0)-^{r}\mathrm{b}(P_{k}^{()}\omega)1$ , $P_{k+}^{(1)}1=P_{k}^{(1)}$ , $Q_{k+1}=- \frac{N(P_{kk}^{(0)(1)}+P\omega)}{Q_{k}}$ . (14)






















$N$ $\mathbb{Q}(\sqrt[3]{D})/\mathbb{Q}$ . (17) ,
$Q^{3}D,$ $Q^{3j}-P^{(j}),$ $Q^{4}$ $D,$ $P^{(j)},$ $Q$ .
$P_{0}^{(j)}:=P^{(j)},$ $Q_{0}:=Q$ . $\mathrm{f}P_{k}^{(j)1,2}\}^{j}k\geq 0=0,,$ $\{Q_{k}\}_{k\geq 0},$ $\{a_{k}\}_{k\geq}0$ .
$a_{k}= \lfloor\frac{P_{k}+P_{k}(0)(1)_{\sqrt{D}+}3P^{()_{\sqrt[3]{D^{2}}}}k2}{Q_{k}}\rfloor$ , (18)
$P_{k+1}^{(0)}= \frac{(P_{k}-(0)a_{k}Qk)^{2}-DP^{(})k1Pk(2)}{Q_{k}}$ , (19)
$P_{k+1}^{(1)}= \frac{DP_{k}^{(2)^{2}}-(P_{k}-akQk)(0)P^{(}k1)}{Q_{k}}$ , (20)
$P_{k+1}^{(2)}= \frac{P_{k}^{(1)^{2}}-(P_{k}(0)-akQk)P^{(}k2)}{Q_{k}}$ , (21)
$Q_{k+1}=- \frac{N((P_{k}^{(}0)-a_{k}Qk)+P_{k}(1)_{\sqrt[3]{D}+P\sqrt{D^{2}}k}(2)\mathrm{s})}{Q_{k}}$ . (22)






$\bullet$ , (18) $\sqrt[3]{D}$
. (6) $\sqrt{D}$
. , (18) $\sqrt[3]{D}$ , $a_{k}$




$\bullet$ , $X^{3}-DY\mathrm{s}=N$ .




, (16) . , (16) , 1,
$\sqrt[3]{D},$ $\sqrt[3]{D^{2}}$ $\mathbb{Q}$ , .
$\{$
$(P_{k}^{(0)(0}-a_{k}Qk)P_{k+})1+$ $DP_{kk+1}^{(2)}P^{(1})+$ $DP_{kk1}^{(1)}P^{()}=Q_{kQk}+2+1$ ,
$P_{k}^{(1)}P_{k+1}^{(}0)+(P_{k}^{(0)}-a_{k}Qk)Pk+1(1)+$ $DP_{kk+1}^{(2)}P^{(2})=0$ ,
$P_{k}^{(2)}P_{k1}^{()}+0+$ $P_{k}^{(1)}P_{k+1}^{(1})+(P_{k}^{(0)}-a_{k}Qk)Pk+1(2)=0$ .








, $K/\mathbb{Q}$ , $K$ $\alpha$
Lagrange ,
.
1. $\omega\in K$ .
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